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• Assessing soil health in the field – spade tests, 
texture, soil biology
• In class
– What is soil health?
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– Assessing soil health
– Trees for improving soil health
– Lots of discussion…
What is soil health?
• Very broadly….“capacity of a living soil to 
function, within natural or managed ecosystem 
boundaries, to sustain plant and animal 
productivity, maintain or enhance water or air 
quality, and promote plant and animal health” 
(Soil Science Society of America)
• But really….context-dependent related to the 
objectives of ecosystem management, and hence 
will be management and ecosystem-dependent
• What do you want this soil to do for you?
The FAO concept of soil function
Gibside Community Farm Case Study
- where are we on the soils map?
• 92c – disturbed 
soil, opencast 
coal workings
• Surrounding 
green -
Brickfield
• Soil limitations? 
Site limitations?
Gibside Community Farm Case Study
• What do you want your soil to do for you? 
• Or…what functions are important at your site?
In field soil health assessments
• In field soil assessments
• VESS/VSA, Healthy 
Grassland Soils (AHDB et 
al), ThinkSoils (EA), 
spade tests
• Common features
Some in-field assessments
• Evidence of earthworms
Assessing soil health – earthworms!
Some in-field assessments
• Spade tests e.g. VESS (visual 
evaluation of soil structure)
Some in-field assessments
• Breaking up soil clods
• Vertical lines of fracture
Some in-field assessments
• Rooting patterns; clues about 
structure
Some in-field assessments
• Soil colour; clues about wetness, 
anaerobicity
More advanced tools
• In field soil assessments
• Resistance to 
penetration
Difficult for roots to 
penetrate
Assessing soil health – soil testing 
options
• Standard testing – P, 
K, pH, SOM…SMN, N 
mineralisation 
potential
• Comprehensive soil 
chemistry – CEC, 
Albrecht?
Assessing soil health
• Soil biological 
assessments –
fungal:bacterial
ratios, soil fauna 
counts,  CO2 burst
• Problem with 
thresholds/targets
Trees for improving soil health
• What do you expect would be some benefits 
of trees for soil health in agricultural or 
horticultural systems?
Benefits of trees…from International 
Centre for Research in Agroforestry
1. Protection from wind and water 
erosion
2. Microclimate
Warm 
temperatures
More plant 
growth
More root 
exudates
Active 
soil 
biology
Enhanced 
nutrient 
cycling, 
disease 
suppression
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What’s happening here?
3. Nutrient pumping
High rainfall 
leaches 
nutrients 
from topsoil 
beyond crop 
roots
Ca+2, Mg+2, K+
Ca+2, Mg+2, K+
Tree roots 
pump them 
back to the 
surface soil
4. Contribution of N from trees - some 
common UK varieties
Tree N fixation and rates?
Italian alder (Alnus cordata) Yes, they form associations 
with Frankia, an 
actinomycetes; rates?
Black locust (Robinia psuedoacacia) Yes, they form associations 
with Rhizobia, a symbiotic 
bacteria; rates?
Ash (Fraxinus excelsior), Poplar (Populus
tremula) Persian walnut (Juglans regia) 
Elderflower (Sambucus nigra)
Apple (Malus domestica) Willow (Salix sp.) 
Field maple (Acer campestre)
Whitebeam (Sorbus aria)
Oak (Quercus robur) Black birch (Betula lenta) 
Hornbeam (Carpinus betulus)
Wild cherry (Prunus avium)
No reports of N fixation for 
any of these
N cycle under agroforestry
Agroforestry Extension Manual for Kenya 
5. Changes to soil drainage/water table
Useful in arid 
regions with high, 
saline water 
tables…is it 
important here?
Sarvade et al. 2017. Journal of Applied and Natural 
Science 9 (1): 44 – 50 
Take home messages
• Manage for soil organic matter and soil health 
will follow
• Assess soil health based on local context and 
goals
• Trees – another element to in your 
agroecological toolbox
Questions??
